Paradoxical effects of overexpression of the type I insulin-like growth factor (IGF) receptor on the responsiveness of human breast cancer cells to IGFs and estradiol.
Estrogens increase the proliferative response of estrogen-responsive breast cancer cells to insulin-like growth factors (IGFs). The mechanisms involved are unclear, but the observation that estradiol increases type I IGF receptor levels in MCF-7 breast cancer cells has suggested that the increased response may be due to increased expression of type I IGF receptor. The purpose of this study was to investigate this hypothesis by using a retroviral expression vector to constitutively over-express the type I IGF receptor in estrogen-responsive breast cancer cells. We isolated clones of infected MCF-7 cells that expressed up to 4.5-fold more receptor than the estradiol-induced level in cells infected with a control vector. Hybridization of a type I IGF receptor complementary DNA probe to RNA extracted from these clones showed that most of the receptor RNA was transcribed from the retroviral provirus. Estrogen receptor continued to be expressed in clones overexpressing type I IGF receptor, and overexpression had little effect on the induction of an estrogen-regulated gene by estradiol and the proliferative response to IGFs alone or estradiol alone. Overexpression did, however, alter the proliferative response to IGFs in the presence of estradiol. The three clones analyzed showed an increased sensitivity to low IGF-I concentrations and a paradoxical attenuation of the synergistic effect between estradiol and IGF-I at high IGF-I concentrations. Collectively, these experiments show that the level of expression of the type I IGF receptor is an important determinant in the responsiveness of breast cancer cells to estrogen, but the observation that the response of cells to estradiol alone is not affected by constitutive overexpression of the type I IGF receptor suggests that estrogens stimulate the proliferation of breast cancer cells by regulating the expression of genes in addition to the type I IGF receptor.